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^^r, #7l ^^Ml ^^-71 ^ #^ ^«r7l, zlsIji ^-71 <y- 

^ #71 1-^-i-ol ^ ^fl^ ^4-^151 BHl-^Tfl ^« ^ ^Cf. 

£ 1 

5.^ T&qst 7}£i ^-g-BV. 
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#-§-«- ^ ^ ^V-g-tb S.^. 7}^ {SENSITIVE SUBSTANCE AND SURFACE 

ACOUSTIC WAVE GAS SENSOR USED WITH THIS} 

£ l^r ^<?] ^4 7>i 41 >M* Jid)^. 7l|§f£; 

sq. o^^ofl -g-sfls} MDA A>-g-Al z}-z|cq y^ofl cfltb ^# (Limits of 

detection)^ ^-H(Sensitivity)# H^^^ 5.^; 

100 : 220 : SJ^ IDT 

240 : #3 IDT 300 : #-§-^ 
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^H*fl ^ #-§-1- ^ ^ 0 1« ^-§-tt ^s). 7}^ 

<8> uVjESfl *)]2 e}-°MH^ tUfolu} ^^fe ^ ^51* ^l^o^o> *>H.S ( 

^•71^^ -g-7M§ #^o] ^flsH- ^ -fofls zl m^Al^vfloll 

^#3.5.^)^4 ^ o_oj ^_o_ ^ AMCs(Airborne Molecular 

Contaminants) S-M^^ *|:2i^M Jl £i^-<4, *l^£r SSf- 3.7} 

^i°14. fM04 7}^ ^^i^-, *£^7l<2}- ^7], HS^ Jl^- °-nV 

ois^^q. ^7H1 <tl7l-^ ^7l^ ^]Jl^ °^^°]} ^*fl 

<H, D 1I°J °J-#^8: *^fl #^ ^715. M-^Vcf. #3 ^«:7lofl 5L^sl sj-^- 

'^(piezoelectric) JL^l ^Bfl cfA] ^l*]^ ^llS. ^L^sM #^4. nelM- 

<io> fKjsl- 7>i ^IH^ ^3#5fji7f sf^r cfl^Hl nfef zl ^ ^aj-^ ^ oi 

#-g-i-ii o i ^€ #-§-^m- ^>-§-w. #-§-^ *)7it\A} xr^-sism ^ 

<u> zieiuf ^Eflofl^ oHl^-^r ^ «-*Hl «V-g-ir ^ oi^ # ^ 0 ] 
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<12> ^- <£tg£_ ofl lafl^, ZLSli C]fl£ oflEj-ofl nflSfl ^8: 

^Kr ^3 0.5. 

<13> ^^>7l £ ^Sj- 7>^ <#7] 

«:7l ^ Aj-7] ^ ^^. 7 i aVoIch] ^ #^ ^tb #-§-ej-§r ^lW. 

<w> ^xgcq <ga\)6\) o^yig ^--g-^ oHl^(Acetone), >M(Benzene) , 

3. ^lfHDichloro-ethane), ^(Ethanol ) , nz)51 l-?-<a (Toluene) ^ 

^#^>7l ^Il-S^-^i M-olHefl^lHCCellulose Nitrate), ^ 

lHHB(Di butyl phthalate), *M( Benzene) -4 ^1 ^(Ethanol )^ 6f|«| 
oMl3MH(Ethyl acetate)^. QMP^f ^££3l7r^(mercaptoundecanoic 

acidH -g-sfl^ oMl^-i: ^v 7 j ^^-ofl ^€^r. 
<15> ^7l CMP^ 5\v% 25\v%^ ^1-^4-^ ufolHeflolB, ^ -B-<3*l-7fl S>7] 

25w% ifl^l 50w%^ a-^s#eflolE o}^^}7) ^ lw% 10w%iiL 

•a^l^ ^^-1-, -g-^flo] 40w% ^ 60% o} o,]^ o>AflEl]olHS olijLo^q-. 
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<16> WV^^MI^ <#7] o}^6\] ^7} CMP^ 0.3w% ifl*l 3w%°)JL <#7] 

^££-3]?}-^ ^ til-g^ o.05w% vfl^] 0.5w%o]cf. 

<i?> tj-^ oflofl ^-71 ^--g-^ oHl^(Acetone), *1] ^(Ethanol ) , 

n£\JL 1-^- -a (Toluene) ^ ^<H£ ^ *>M-» ^#§>7l ^tb 3J^-3 ^3.^-^ q-o] 
Hefl^lHCCellulose Nitrate)7> -g-sfls} <>H1^-* ^-ofl s^f-o.s.M| 

<is> «> ^-31 ^-71 o>4;£o]) -g-*fl£^ M-olBeflolH^ 0.3w% vfl 

*1 3w%olcf. 

<20> ^ ^X\*\)^ c^e^H ^BflS. ^ 9X^, ^^7> ofEflofl 

<21> £ l£r WV^-^tF ^ ^HH ttf-E- JE^ ^4 7>i 7fl 2**]0_3. 

<22> c lT g. ^- S s->^, ^ fMd^ 7Vi (SURFACE ACOUSTIC WAVE GAS SENSOR : °1 

"SAW 7>>i^H»)(io)^ <a-^i^:(PIEZ0 ELECTRIC SUBSTRATE )( 100 ) , &&7] 
(TRANSDUCER) (200), ZLS)JL ^-§-^-(300)* 5.^*]-^. 



21-7 



1020020077689 #^ 2003/7/4 

<23> # 7 J ^^(lOO)^ #^ofl ^Sfl #7]?1<£ Ajlf 7l^ ^ ol ^ Sj-S. «} 

^M, 1=H #71 ^2}-* ^7l^ol A] 315. A] 71^ «^ 3^.5. ¥13, 

^iNlolB(LiTa03), 3# M-ol-^HHaiNbOS)^-^ A>^-^cf. 

<24> # 7 J ^«:7l(200)^ #7l ^^(lOOHl ^7l^«?l Aljr-S. <y ^ C} 

^ ^7l (INPUT INTER DIGITAL TRANSDUCER, °]*\ IDT")(220)^- #7l ^^(100) 

^.7)^91 aJs* ^^>7l #^ tflJf tq^lt ^€:7l 

(OUTPUT INTER DIGITAL TRANSDUCER, o]*} IDT")(240)5. °l-f-<H^m-. # 7 ] ^71 

(200)^ ^ ^ ^#SM #71 °a-^i^:(100)#oll oVsiiHl ^^-f- 

*1H sfl€5l- ^^cf. #7l IDT(220)^ #71 <£*!#( 100)^ 9I#^i=l 

^#J^5 *8#=H, #7l #^ IDT(240)±r #7] ^^^(100)^1 eHH 91 ^#Jl 
5- H#€tk #71 ^ IDT(220)sf #^ IDT(240)A>olofl^ ^TVzH *8#^tJ-. 
<25> #71 <y-^^(i00) #^ #7l IDT(220)^ #71 #^ IDT(240) A>olofl^ # 7 1 

#-§-^(300H 3.^^. #7l #-g-BK300)£- te*H ?!^>7l 
(clean roomHM- ^(^X\s\^\ #3-)ifl6)| ^^*>^ ^<>1 7}-^-g; -g-ol^>7ll 

^^>7l fl^ ^Jolcf. 

<26> #7l IDT(220H1 JE^^M o]7>5l^ #71 <y-*I#( 100H tt ^# ^-7> M^S} 

^, #71 €#sRr #7l ^(lOO) £^ -g-sfl #71 #^ IDT(240)S. ^^cf. <>1 

#71 <y-##(100) K^) # 7 ] #.g.nl- ( 300)#oll #71 7}^o] 

°1 ^^ 0 1 ^7>5l^ #71 ^#31-51 ^^Hr^r ^Sl-SlZL, o]6\] ^ gfl ^-THflofl # 7 ] ^ 
7^ oy- - olcf. 
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#fl-7> £ ^3 ^-S. 5T}l4^ SAW 7>^ ^A^7> <>M]£. 

(Acetone), ^l^(Ethanol) , >M (Benzene) , #^(Tol 

(Dichloro ethane) 4 #^t:^ 3#-g- iflSfl oj-S-g- -g-o]^ + oi^ # ^ 

* ^71 #-§-^(300).<LJL a}^*}- 
<28> <a]ofl6fl o]*}^, Aj-7] ^-0.01.(300) 0. ^^o.^ M-°lH3HH(Cellulose Nitrate) 

7} -g-^fl^ <>M1#* -*7l -y-^^rdOO) ^oH) ^^^cj.. w>^s>7fl^ *}*\] 

^-ofl -g-tjfls}^ ^#5.^ q-oleeflole^ Hl 0.0. o 3w% ^ 3w% o]r|-. 

<29> cf=. ^a]^<h1 s]^, #7l ^-g-Bi-(300)^ oHlS-ofl CMP(CMP^1 ^1-^1 

^^tW^ °1^J£^:^7>^^l:(mercaptoundecanoic acid : "MDA")* -g-^fl^r ^ 

°fl ^71 <a-^(100) ^M] SL^^-^sLM] ^-^^cf. w>^^V7fl^ o}a\)^6\] -g-*fls^ CMP 
^ 0.3w% ifl^l 3w%o]ji MDA^ 0.05w% 0.5w%^cf. 

<30> CMPtt 5w% ifl^l 25w%£] ^l-S-fi M-olSeflo]e > 2 5w% 50w%^ ^ Hi 1^1 

lw% ifl*l 10\v%^ ^^l^f Zisl Jl 40w% ifl*l 60w%^ ^l^oj-A-flEflol 

^Hl^l^lB^ -§r^lS.Ai A>-g-£]^ 3Ht}. Bjl^iZf ofl^S] o^sH^l 
71 yf^^o->7ll^r 75w% ^ ojjE]-^- 25w%^ *]-g;S- °1 -M ^ 4 . 

<3i> £ 2fe ^ ^^o))Ai ^ ^oiBeflolB* Aj-g-^v nfl^ CMPSf MDA 

1- ^»H1^°11 £^*H A>-g-^- nfl z^o} 7]-^ oil tfl^- 3# *Ml(Limits of 
Detect ion:L0D)2f ^-£(Sensitivity:S)# iL^^r^ S^olJL, £ 3-°r f^efl 

^•^°fl 7l^fl^ 7># f^g- ^# tl-Tflsq- alJ2^7l ^sfl ^Efl -g-*}ofl 7]*})=1 5j# ^SSf 
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<32> ^#*M1^ ^#o] 7]-^>7l ^^fl ^^1^^- Sfrfe #7} ± 

^*Hr ^ 3#tr3l# 7>^^ ^71 Ir^ofl tfl$ 

^o] #51^ uflsfl °i#tr ^si- q-E}^ 30.^ ^#*Ml7} ^ 

7>^^>cf. ^-§1 MDASf CMP» ^-g-ev^-S. Al~g-<5Kr ^Hl^-^ ^*fl ^ 

<33> ^# tfl>£ -^ol oll^ ) Bfl^, f-^o^ ^ cl#S.S. oflH]-^ ^ o. ( oH^^ « 

H '0V275'5. 7l7fl^ A #^32f '0V25'S. 71^ Bl^l , ZL^JL l-^-«?fl 
2f t^I-SS cfl^ #4 2<H1 'Polyvinylpl rol idone' 7l ?fl^ C #^4 '0V210'^-S 

7l^fl€ D#*H 7V^> ^ Q^&nW: 7}^. <^7}^ ^ 1^ 'Samuel J.Patrash, 
Edward T.Zellers'^l "Characterization of Polymeric Surface Acoustic Wave Sensor 
Coating and Semiempir ical Models of Sensor Responses to Organic Vapors"°l ^ , ^-^1 
2^ 'David S. Ballantine, Susan L.Rose, Hank Wohltjen'^ "Correlation of Surface 
Acoustic Wave Device Coating Responses with Solubility Properties and Chemical 
Structure Using Pattern Recognition" 0 !^-. 

MDA4 CMP!- #7l #-§-^(300) £.3- A>-g-^r #7] SAW 7}^JH(10)^r <HlfM-, 

=LB}31 cl#5. S °\]&o\) cflsfl l ^ 2<=H1 71 7fl si ^#tr7fl7l- 7># ^ %SL 
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(10)fe ofllMr^ cflsfl Hjs. °^oH 71^^ ^#t!-^7> S-g- ^q-, 

7l?M M£ AAQ cfl«fl 3#*Ml7> 7># ^-§r *IM# HI 

^1, #^ S.^# ^ £U, ZL *}°}7\ &tRr ZL 

<35> Hlth ^ofl ^-t-lr^S SAW^Hfe #7l ofl^ ^ 

^ 7>^ nfl 0>u|el- ^ ^5L# 7>^ nflo^ nfl JjL hh}-=. Al^ofl 

#71 #^!-a- ^ *m. 

<36> ##tb ^Al^oll^^ ^-7] ^4 ^l^i(10)7> 

5Ett CMPSf MDA* 1-^* #7] #-g-sU300)a_3. A>-g-S>fe ofls. #£1}. zl 

em 4*8 °1 3.^°} "iHt ^^cf^ ^oflA-1 SAW 7}^ *>o] 

7} 9X^ a3 ^4 7>i ^A-HSl #^*V ^-g-SV* A>-g-^ ^ ol-g-£- ^o^}^. ^ 
A i, ^B]^^ ^4 7>i OHI^, oflE^, mj=Lofl ( t^#S.^ oil 

oHl^ofl -g-Sfl^ CMP 2]- MDA-& ^-§-1-^5. a>-§-^ ol^lcf^L § 3} 
J: 41 

<37> °Hm°ll ^l-^-fi L|o)H5llolBS. ol^^l ^--g-l-^o. 

^, ^m#, ZlSjjI l-^<a«Hl tfl*fl #5L7} nflo. ol## ^. a o V 7 1 
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^4 7>i #^#o] a]^- ojol #7fltV^ 

°lt D B-f *m ^ofl ^ $1^ 9X^. 
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1] 

^-7] ^-§-1-^^- ^1-5.4-^ M-olH5flolH(Cellulose Nitrate)* 3L^-*Rr 3! ^8: If- 
[$^* 2] 

^■71 ^ <>Ml^-( Acetone), ^l^(Ethanol), ZL^Jl (Toluene) # 

3] 

13^8" 4] 

A o v 7) #-§-#^ ^Y^H^-BflolHCDibutyl phthalate), *M (Benzene)^ oflE^ 
(Ethanol)^ , ofl^ o] e ( Ethyl Acetate), H^JL ^ ^££3)7}^ 
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(mercaptoundecanoic acid)^- el 3E.tr*>^ 3!-§- v}^ ^4 4fl*H -*)--§- 

5] 

^#S--t-^ M-°lHellolS(Cellulose Nitrate), ^ Jfig s ig-efl o] S(Dibutyl 
phthalate), (Benzene) 4 ofl lh8:(Ethanol )°1 £-th#, ne)Jl <>M1 Efl o] e (Ethyl 

Acetate)S ^l^-^^l CMP^r! 

^^S^c-ll^Vic ^(mercaptoundecanoic acid)# i^r^r^ ^-^^.S. f>\^ 

[^^J- 6] 

^-71 1-^^ °Hl€-( Acetone), (Benzene), clfSS 

(Dichloro-ethane), ^^(Ethanol) , (Toluene) ^ 3°l-£ ^M-^l 

[^^J- 7] 

#7j CMP^r, 

5w% ^fl^l 25w%£] ^-71 ^ M-o]EeflolH^-.; 
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25W% 50w%£] <#7] W-Tg^^-EflolE^; 

lw% tfl*] 10w%^ ^71 iffljffls|- ofl^^l Jl 

40w% iflx] 60%^ -S-71 ofl^J o^^oIbs ^J* f^AS *Kr fH3^ 7> 

8] 

-$7) °Hl^°fl -g-^fl^^ A oM CMP^ wl#^r 0.3w% vfl^l 3w%°l:n, ^1-71 ^£.£31 
7}± *1^8r 0.05w% vfl^ 0.5w%<?] 3J^g- f^Al Sj-fe- 7>^ ofl A}-g-£] 

9] 

^"71 «fl^l4 ^fl^S] ^^-#^r 75w%^ #71 25w%^ #7l oflH-g-S ol-f.^ 
10] 

#7] -Mfe- ^Ml^Ui, 

A oM oMm°11 -§-«flsl^ #7] CMP^ al-i-^S: 0.3w% xfl*l 3w%°l ol, tf 7 ] t^j s o-o|] 

7>ic ti]^ 0.05w% vfl^l 0.5w%<d 53* ^3}- 7}+ $\*\d\] Aj-g-S] 
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i^tt HI 

<S##3\- ; 

^71 <y-;£#-tf^ ^-71 t^ 7 ] ^ a o i- 7 i ^ ^^. 7l A}Q]6 \) ^ ^ 

Ulr^-f^ M-°lH3HH(Cellulose Nitrate), ^^HiNHHtDibutyl 
phthalate), M (Benzene) 4 <Hl^(Ethanol )ol ns)Jl ofl^ <>H1 31 °1 BCEthyl 

Acetate)^, ^l^-^^l CMP^; H ^ S£ cfl 7>ic ^(mercaptoundecanoic acid)°l -g-^fl^ 
4|€~ir #7] ^^M] 5PfJ*H °l-?-<H*l ^J^- £^)o^ sKr 7}^ ^ . 

12] 

^] 11%H1 SU^i, 

-SM ^ d Hl^-( Acetone), ^(Benzene), ofi^ 

(Dichloro-ethane), °fl (Ethanol ) , ZLe)ji #-f-<?fi (Toluene) ^ ^rH-'?! 
3# ^8-<lS *}£r ^sl- 7}^ . 

13] 

^71 CMP^r , 

5w% vfl*] 25\v%^ ^-7] M-olB^HHSf; 
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25w% vfl^l 50w%^ ^-71 c] JjLi|}aig-3lol esq.; 

lw% ifl^l 10w%^ #7] wfl^ ^l^o] ^ ; zl el ji 

40w% ifl*] 60%£] #7l oll^ oHlEflojHS. ol^^j ^ o. s ^ s ^ 
14] 

#7l ^]S.ol| -g-SflS]^ #7l CMPS] Hl-§vg- 0.3w% tfl^] 3w%c] ji , ^^s^cfl 
^ #3 0.05w% ^*1 0.5w%<?1 ^-i- ^JlS. *>^r X'g 7>^ . 

15] 

^ mni sa°H, 

^-71 oMl^l #71 CMP£] 0.3w% tfl^l 3w%°l:n, #7l 

#<2} «]-§-£: 0.05w% ifl*l 0.5w%<y 3# s^jo S ^ a ig ^4 7 >i ^H. 
16] 

<£#4 7>i ^ofl 
; 

#71 ^^#0)1 ^ ^^71 31 ^^ ^^-7l^;ZL2l^l 

#71 <y-^^:#^ #71 <^ &&7] ^ #71 #^ ^7} A}o}6\] ^ 4g ^ #^ 

#7l #-§-^ ^oleeflol^ (Cellulose Nitrate)7> -g-«fl^ c»Hl§# # 

71 M^cMl :3^*H ^^^.S *fe ^T#2l- 7>>i ^ . 
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[^T 1 * 17] 

^•71 ±^ #^^r 6 Ml€-( Acetone), cjtSS °fi fKDichloro ethane), 
(Ethanol), ZLZ\JL #^-^1 (Toluene) s>q-o] ^-g- ^ ^ 

18] 

A oM -g-^fls)^ M-ol^eflolH^ o.3w% 3w% 
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